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OLLARET MENINGITIS WAS initially described by Mollaret 1 in 1944 as a form of aseptic meningitis without identifiable infecting agents. It is characterized as recurrent, aseptic, mild, and self-limiting. To date, ϳ50 cases have been reported in the world, and most have been associated with viral infection, especially herpes simplex type 2. [2] [3] [4] [5] Other reported etiologies include Vogt-Koyanagi syndrome, Harada syndrome, Behçet disease, 6 allergic, systemic lupus erythematosus, familial Mediterranean fever, 7 glioblastoma, and Whipple disease, as well as intracranial hydatid, sarcoidosis, and epidermoid cysts. 8 In 1962, Bruyn 6 proposed criteria for the clinical diagnosis of Mollaret meningitis: (1) recurrent episodes of severe headache, meningismus, and fever; (2) cerebrospinal fluid (CSF) pleocytosis with large "endothelial" cells, neutrophils, and lymphocytes; (3) attacks separated by symptom-free periods that last weeks to months; (4) spontaneous remission of symptoms and signs; and (5) no causative etiologic agent. The so-called large endothelial cells were confirmed in subsequent studies to be enlarged monocytes/macrophages in origin. 9 On the basis of these criteria, we recently identified a case of recurrent Mollaret meningitis that was associated with an intraspinal epidermoid cyst. Intraspinal epidermoid cysts in children frequently cause recurrent episodes of bacterial meningitis associated with a dermal sinus tract. The connection between intraspinal epidermoid cysts and the skin surface provides direct access for bacteria on the skin to reach the interior cysts and may result in meningitis. 1 However, the epidermoid cyst in our patient was concealed in the spinal subarachnoid, and no such sinus tract was found. We believe this to be the first case of Mollaret meningitis secondary to an intraspinal epidermal cyst that was not associated with a communicating dermal sinus.
(WBC) count of 1100/mm 3 . The WBC differential count was 12% lymphocytes, 2% monocytes, and 86% neutrophils. Glucose was 56 mg/dL, and protein was 106 mg/dL. A CSF stain was negative for acid-fast bacteria and fungus. A peripheral WBC count was 15 000/mm 3 , with 72% neutrophils and 18% lymphocytes. Blood and CSF bacterial cultures were negative. Brain MRI results were normal. The patient was admitted to a local hospital, and penicillin and ceftazidime were given for presumed bacterial meningitis. The symptoms and signs disappeared without any focal neurologic signs 7 days later. A repeat lumbar puncture performed on the 15th day of hospitalization revealed nearly normal CSF parameters (WBC count of 7/mm 3 , with 2 neutrophils). She was discharged 20 days postadmission. Subsequently, the girl experienced 37 episodes of "recurrent meningitis" with symptom-free intervals between episodes. Although she experienced these episodes of recurrent meningitis, the patient was otherwise healthy, and no neurologic sequela was discovered. During every episode, the symptoms, signs, and recovery process were nearly the same. Laboratory results were similar to those of bacterial meningitis in many respects. There was a CSF pleocytosis with 1000 to 3500 WBC per mm 3 and 56% to 99% neutrophils. The CSF protein was mildly elevated, and glucose was slightly decreased. The CSF usually became normal after 2 weeks of treatment. No known specific infectious cause was identified. Every episode was diagnosed as recurrent meningitis and treated with antibiotics, dexamethasone, and a dehydrate such as mannitol. The symptom-free periods ranged from 2 to 6 months in the early period. During the last 3 months of her illness, the attacks became more frequent, with intervals of 3 to 7 days between episodes.
On May 11, 2005 , she came to our hospital complaining of headache, fever, and stiff neck. Physical examination on admission revealed a temperature of 39.6°C, heart rate of 112 beats per minute, respiratory rate of 25 breaths per minute, and blood pressure of 96/65 mm Hg. No rash, lymphadenopathy, or skin sinuses were found. Neurologic examination revealed a stiff neck, positive Brudzinski sign, and positive Kernig sign. No other focal neurologic signs were discovered. A lumbar puncture was performed on admission and revealed a hazy CSF that contained no red blood cells and 2520 WBCs per mm 3 , with 99% polymorphonuclear leukocytes (PMNs) and 1% monocytes. The glucose level was 41 mg/dL, chloride level was 121 mmol/L, and protein level was 103.3 mg/dL. WBCs and protein in CSF became normal after 3 weeks. CSF bacterial and viral cultures were all negative (data not shown). Neither cryptococcal antigen nor virus antibodies were detected (data not shown). A peripheral-blood WBC count was 4300/mm 3 , with 37% neutrophils, 54% lymphocytes, and 9% monocytes.
The cytologic study of the CSF revealed the presence of Mollaret-like cells. Phenotypically, Mollaret-like cells were larger than the adjacent PMNs and appeared with round, oval shapes or were kidney shaped with deep nuclear clefts, resulting in unusual nuclear shapes. Some of the Mollaret-like cells contained rich cytoplasm and vacuoles. The degenerated cells appeared as the so-called ghost cells in the slide background (Fig 1) .
In addition, her blood immunoglobulin G level was 5.27 g/L (reference range: 6.94 -16.19 g/L); tubercle bacillus polymerase chain reaction was negative; blood CD, CD8, and antistreptolysin O levels were within the reference ranges; and a purified protein derivative test was negative. Microbiologic and serologic testing results were all negative (data not shown).
MRI revealed a well-defined round shape of T2-weighted higher signal ventrally situated opposite to thoracic level 12 (T12). Neither vertebral defects nor gadolinium enhancement were found. In addition, the cyst did not present with spinal cord compression (Fig 2) . Head MRI results were normal (data not shown).
The patient received antibiotics (ceftriaxone) and other treatments (ie, dexamethasone and mannitol). The patient's temperature returned to a normal range, and other symptoms disappeared within 7 days; CSF became normal on day 15.
Subsequently, surgery was performed to remove the cyst. On exposure of the spinal cavity at T12, an intact, translucent, thin-walled cyst (10 ϫ 8 ϫ 5 mm) was observed (Fig 3A, arrow) . The resected cyst had a white, firm wall without fistula through the outside or to other tissues or organs. The cyst contained 1 mL of ivory clouded liquid. Microscopically, the inner layer of the cyst wall consisted of squamous epithelium. The external layer was formed by connective tissue. No keratin or inflammation reaction was observed in the cyst wall (Fig  3 B and C) . Cellular debris and keratin were observed within the cyst, but there were no inflammatory cells. Gram-staining and bacterial cultures of the cyst liquid were negative (data not shown), as were acid-fast bacteria and fungi cultures. The cyst tissue was pathologically diagnosed as epidermoid.
Postoperative MRI showed that the cyst was removed completely, and the spinal cord was integrated (Fig 2) . The child recovered completely after the operation, and no additional episodes of meningitis have occurred during the next 15 months.
DISCUSSION
Mollaret meningitis was first described as a benign recurrent aseptic meningitis of suspected viral etiology. In particular, herpes simplex virus type 2 was frequently reported to be associated with this disease. [2] [3] [4] [5] However, our laboratory testing (blood and CSF examination) in this patient did not reveal the presence of herpes simplex virus type 2 or other viruses. Instead, MRI revealed a spinal cyst at T12, with pathologic epidermoid confirmation (Figs 2 and 3 ). Its association with Mollaret meningitis was demonstrated by the cessation of symptoms and signs after surgical removal of the cyst. Therefore, in suspected cases of Mollaret meningitis, imaging of the spinal cord should be considered despite the absence of spinal cord symptomatology. Our patient had a similar clinical presentation and CSF profile to other cases reported to be caused by intracranial cysts. Analysis of the CSF in this patient and other patients with Mollaret meningitis associated with epidermoid cysts revealed a feature distinct from viral Mollaret during the acute phase (Tables 1 and 2 ). Although the CSF of patients with Mollaret meningitis caused by herpes simplex virus type 2 displays the same features as other viral meningitis (a mild increase in WBCs and neutrophils), the CSF of those with epidermoid cysts shows more marked CSF pleocytosis with a predominance of PMNs. In addition, frequent recurrence of meningitis without neurologic sequela is another clinical feature of Mollaret meningitis that is different from bacterial meningitis. Thus, we suggest that, among patients with clinical symptoms indicative of Mollaret meningitis, increased levels of WBCs and PMNs in the CSF at the acute phase create speculative evidence that an epidermoid cyst may be the cause of this disorder.
The similarities in the CSF profile between epidermoid cyst-associated Mollaret meningitis and bacterial meningitis make the differential diagnosis difficult in the acute phase. In addition, it has been reported that intraspinal epidermoid cysts in children frequently cause recurrent episodes of bacterial meningitis associated with a dermal sinus tract. The sinus provides a pathway for bacterial entry into the subarachnoid space. 1 However, no such sinus tract was found in our patient, and no bacterium was detected in the cyst liquid, blood, or CSF through culture and Gram-staining. Therefore, aseptic recurrent meningitis in our case is etiologically attributed to an intraspinal epidermoid cyst. This statement is further supported by the cessation of the illness after removal of the cyst from this patient.
The mechanisms by which an intraspinal epidermoid cyst forms or triggers meningitis are unclear. Intracranial MRI of the cyst. A, Before the operation, short repetition time-short echo time in front of T12 ventral to the spinal cord demonstrating slightly hyperintense to the epidermoid tumor; neither Gadolinium enhancement nor vertebral defects were seen (arrow). B, After the operation, the epidermoid tumor was completely removed; spinal cord integrity was preserved. The high-intensity area shows the operative route (arrow).
FIGURE 3
Morphology and pathology of the epidermoid cyst. A, Surgical view of the translucent thin-walled cyst. a indicates cotton line; b, dura mater of spinal cord; c, epidermoid cyst; d, spinal cord; e, aspirator; f, stripper. B and C, Photomicrograph showing the cyst-wall inner layers composed of a squamous epithelium (arrowhead). The external layer is formed by connective tissue. There is keratin but no inflammation reaction (hematoxylineosin; original magnification: B, ϫ40; C, ϫ200).
epidermoid cysts are usually congenital and arise from ectodermal cell rests. It remains unclear whether intraspinal epidermoid cysts are also congenitally originated. In addition, it has been reported that lumbar puncture 4 can result in the formation of spinal epidermoid cysts. However, this is not likely the case for our patient, because the cyst was situated ventral to the spinal cord, where it is unlikely to have been caused by puncture. In addition, the patient had no history of receiving a lumbar puncture before the symptoms. As for the pathogenesis of epidermoid cyst-associated meningitis, a proposed hypothesis suggests that the spontaneous rupture of the epidermoid cyst, on repeated occasions, may release contents into the subarachnoid space, causing relapsing chemical meningitis. 10 The wall of the cyst might be closed and the cyst replenished after the rupture; we observed an intact wall around the cyst during surgery, when the patient was asymptomatic ( Fig  3A) .
Mollaret meningitis has been considered a "self-limiting disease." Unfortunately, the self-limited trend was not observed in the case reported here. On the contrary, the frequency of attacks increased over time. The symptom-free periods decreased from 2 to 6 months in the at Shanghai Information Center for Life Sciences, CAS on July 2, 2012 pediatrics.aappublications.org Downloaded from early period to 3 to 7 days in the last 3 months of her illness. One possible explanation for this increasing frequency is that repeated cyst rupture causes an incomplete repair of the cyst wall, which becomes thinner over time and thereby ruptures more easily. Thus, it seems that so called self-limited Mollaret meningitis may not be a clinical feature of the disease as caused by the epidermoid cyst.
CONCLUSIONS
Our clinical data, laboratory results, and imaging analysis support intraspinal epidermoid cyst as one of the etiologies of Mollaret meningitis. Intraspinal and intracranial epidermoid cyst-caused Mollaret meningitis have similar clinical manifestations and CSF features during an attack. Because of the importance of surgical treatment for this disease, spinal neuroimaging studies (computed tomography or MRI) should be performed for patients suspected of having epidermoid cyst-caused Mollaret meningitis when no lesion has been observed in the intracranial contents.
